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(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8060 base pairs 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 



CTCGAGACTC 


GGTGGAAGGG 


CCCTTATCTC 


GTACTTTTGA 


CCACACCAAC 


GGCTGTGAAA 


60 


GTCGAAGGAA 


TCTCCACCTG 


GATCCATGCA 


TCCCACGTTA AGCCGGCGCC 


ACCTCCCGAT 


120 


TCGGGGTGGA 


AAGCCGAAAA 


GACTGAAAAT 


CCCCTTAAGC 


TTCGCCTCCA 


TCGCGTGGTT 


180 


CCTTACTCTG 


TCAATAACCT 


CTCAGACTAA 


TGGTATGCGC 


ATAGGAGACA 


GCCTGAACTC 


240 


CCATAAACCC 


TTATCTCTCA 


CCTGGTTAAT 


TACTGACTCC 


GGCACAGGTA 


TTAATATCAA 


300 


CAACACTCAA 


GGGGAGGCTC 


CTTTAGGAAC 


CTGGTGGCCT 


GATCTATACG 


TTTGCCTCAG 


360 


ATCAGTTATT 


CCTAGTCTGA 


CCTCACCCCC 


AGATATCCTC 


CATGCTCACG 


GATTTTATGT 


420 


TTGCCCAGGA 


CCACCAAATA 


ATGGAAAACA 


TTGCGGAAAT 


CCCAGAGATT 


TCTTTTGTAA 


480 ■ 


ACAATGGAAC 


TGTGTAACCT 


CTAATGATGG 


ATATTGGAAA 


TGGCCAACCT 


CTCAGCAGGA 


540 


TAGGGTAAGT 


TTTTCTTATG 


TCAACACCTA 


TACCAGCTCT GGACAATTTA ATTACCTGAC 


600 


CTGGATTAGA 


ACTGGAAGCC 


CCAAGTGCTC 


TCCTTCAGAC 


CTAGATTACC 


TAAAAATAAG 


660 


TTTCACTGAG 


AAAGGAAAAC 


AAGAAAATAT 


CCTAAAATGG 


GTAAATGGTA 


TGTCTTGGGG 


720 


AATGGTATAT 


TATGGAGGCT 


CGGGTAAACA 


ACCAGGCTCC 


ATTCTAACTA 


TTCGCCTCAA 


780 


AATAAACCAG 


CTGGAGCCTC 


CAATGGCTAT 


AGGACCAAAT 


ACGGTCTTGA 


CGGGTCAAAG 


840 


ACCCCCAACC 


CAAGGACCAG 


GACCATCCTC 


TAACATAACT 


TCTGGATCAG 


ACCCCACTGA 


900 


GTCTAGCAGC 


ACGACTAAAA 


TGGGGGCAAA 


ACTTTTTAGC 


CTCATCCAGG 


GAGCTTTTCA 


960 


AGCTCTTAAC 


TCCACGACTC 


CAGAGGCTAC 


CTCTTCTTGT 


TGGCTATGCT 


TAGCTTTGGG 


1020 


CCCACCTTAC 


TATGAAGGAA 


TGGCTAGAAG 


AGGGAAATTC 


AATGTGACAA AAGAACATAG 


1080 


AGACCAATGC 


ACATGGGGAT 


CCCAAAATAA 


GCTTACCCTT 


ACTGAGGTTT 


CTGGAAAAGG 


1140 


CACCTGCATA 


GGAAAGGTTC 


CCCCATCCCA 


CCAACACCTT 


TGTAACCACA 


CTGAAGCCTT 


1200 


TAATCAAACC 


TCTGAAAGTC 


AATATCTGGT 


ACCTGGTTAT 


GACAGGTGGT 


GGGCATGTAA 


1260 


TACTGGATTA 


ACCCCTTGTG 


TTTCCACCTT 


GGTTTTTAAC 


CAAACTAAAG ATTTTTGCAT 


1320 


TATGGTCCAA 


ATTGTTCCCC 


GAGTGTATTA 


CTATCCCGAA AAAGCAATCC 


TTGATGAATA 


1380 


TGACTACAGA 


AATCATCGAC 


AAAAGAGAGA 


ACCCATATCT 


CTGACACTTG 


CTGTGATGCT 


1440 


CGGACTTGGA 


GTGGCAGCAG 


GTGTAGGAAC 


AGGAACAGCT 


GCCCTGGTCA CGGGACCACA 


1500 


GCAGCTAGAA 


ACAGGACTTA 


GTAACCTACA 


TCGAATTGTA ACAGAAGATC 


TCCAAGCCCT 


1560 


AGAAAAATCT 


GTCAGTAACC 


TGGAGGAATC 


CCTAACCTCC 


TTATCTGAAG 


TAGTCCTACA 


1620 


GAATAGAAGA 


GGGTTAGATT 


TATTATTTCT 


AAAAGAAGGA GGATTATGTG 


TAGCCTTGAA 


1680 


GGAGGAATGC 


TGTTTTTATG 


TGGATCATTC 


AGGGGCCATC 


AGAGACTCCA TGAACAAACT 


1740 



TAGAGAAAGG TTGGAGAAGC GTCGAAGGGA AAAGGAAACT ACTCAAGGGT GGTTTGAGGG 1800 

ATGGTTCAAC AGGTCTCCTT GGTTGGCTAC CCTACTTTCT GCTTTAACAG GACCCTTAAT 1860 

AGTCCTCCTC CTGTTACTCA CAGTTGGGCC ATGTATTATT AACAAGTTAA TTGCCTTCAT 1920 

TAGAGAACGA ATAAGTGCAG TCCAGATCAT GGTACTTAGA CAACAGTACC AAAGCCCGTC 1980 

TAGCAGGGAA GCTGGCCGCT AGCTCTACCA GTTCTAAGAT TAGAACTATT AACAAGAGAA 2040 

GAAGTGGGGA ATGAAAGGAT GAAAATACAA CCTAAGCTAA TGAGAAGCTT AAAATTGTTC 2100 

TGAATTCCAG AGTTTGTTCC TTATAGGTAA AAGATTAGGT TTTTTGCTGT TTTAAAATAT 2160 

GCGGAAGTAA AATAGGCCCT GAGTACATGT CTCTAGGCAT GAAACTTCTT GAAACTATTT 2220 

GAGATAACAA GAAAAGGGAG TTTCTAACTG CTTGTTTAGC TTCTGTAAAA CTGGTTGCGC 2280 

CATAAAGATG TTGAAATGTT GATACACATA TCTTGGTGAC AACATGTCTC CCCCACCCCG 2340 

AAACATGCGC AAATGTGTAA CTCTAAAACA ATTTAAATTA ATTGGTCCAC GAAGCGCGGG 2400 

CTCTCGAAGT TTTAAATTGA CTGGTTTGTG ATATTTTGAA ATGATTGGTT TGTAAAGCGC 2460 

GGGCTTTGCT GTGAACCCCA TAAAAGCTGT CCCGACTCCA CACTCGGGGC CGCAGTCCTC 2520 

TACCCCTGCG TGGTGTACGA CTGTGGGCCC CAGCGCGCTT GGAATAAAAA TCCTCTTGCT 2 580 

GTTTGCATCA AGACCGCTTC TCGTGAGTGA TTAAGGGGAG TCGCCTTTTC CGAGCCTGGA 2640 

GGTTCTTTTT GCTGGTCTTA CATTTGGGGG CTCGTCCGGG ATCTGTCGCG GCCACCCCTA 270(J 

ACACCCGAGA ACCGACTTGG AGGTAAAAAG GATCCTCTTT TTAACGTGTA TGCATGTACC 2760 

GGCCGGCGTC TCTGTTCTGA GTGTCTGTTT TCAGTGGTGC GCGCTTTCGG TTTGCAGCTG 2820 

TCCTCTCAGG CCGTAAGGGC TGGGGGACTG TGATCAGCAG ACGTGCTAGG AGGATCACAG 2880 

GCTGCTGCCC TGGGGGACGC CCCGGGAGGT GAGGAGAGCC AGGGACGCCT GGTGGTCTCC 2940 

TACTGTCGGT CAGAGGACCG AATTCTGTTG CTGAAGCGAA AGCTTCCCCC TCCGCGACCG 3000 

TCCGACTCTT TTGCCTGCTT GTGGAATACG TGGACGGGTC ACGTGTGTCT GGATCTGTTG 3060 

GTTTCTGTTT TGTGTGTCTT TGTCTTGTGT GTCCTTGTCT ACAGTTTTAA TATGGGACAG 3120 

ACGGTGACGA CCCCTCTTAG TTTGACTCTC GACCATTGGA CTGAAGTTAA ATCCAGGGCT 3180 

CATAATTTGT CAGTTCAGGT TAAGAAGGGA CCTTGGCAGA CTTTCTGTGT CTCTGAATGG 3240 

CCGACATTCG ATGTTGGATG GCCATCAGAG GGGACCTTTA ATTCTGAGAT TATCCTGGCT 3300 

GTTAAAGCAA TTATTTTTCA GACTGGACCC GGCTCTCATC CCGATCAGGA GCCCTATATC 3360 

CTTACGTGGC AAGATTTGGC AGAGGATCCT CCGCCATGGG TTAAACCATG GCTGAATAAG 3420 

CCAAGAAAGC CAGGTCCCCG AATTCTGGCT CTTGGAGAGA AAAACAAACA CTCGGCTGAA 3480 



AAAGTCAAGC 


CCTCTCCTCA TATCTACCCC GAGATTGAGG AACCACCGGC TTGGCCGGAA 


3540 


CCCCAATCTG 


TTCCCCCACC CCCTTATCTG GCACAGGGTG CCGCGAGGGG ACCCTTTGCC 


3600 


CCTCCTGGAG 


CTCCGGCGGT GGAGGGACCT TCTGCAGGGA CTCGGAGCCG GAGGGGCGCC 


3660 


ACCCCGGAGC 


GGACAGACGA GATCGCGACA TTACCGCTGC GCACGTACGG CCCTCCCACA 


3720 


CCGGGGGGCC 


AATTGCAGCC CCTCCAGTAT TGGCCCTTTT CTTCTGCAGA TCTCTATAAT 


3780 


TGGAAAACTA 


ACCATCCCCC TTTCTCGGAG GATCCCCAAC GCCTCACGGG GTTGGTGGAG 


3840 


TCCCTTATGT 


TCTCTCACCA GCCTACTTGG GATGATTGTC AACAGCTGCT GCAGACACTC 


3900 


TTCACAACCG 


AGGAGCGAGA GAGAATTCTA TTAGAGGCTA GAAAAAATGT TCCTGGGGCC 


3960 


GACGGGCGAC 


CCACGCGGTT GCAAAATGAG ATTGACATGG GATTTCCCTT AACTCGCCCC 


4020 


GGTTGGGACT 


ACAACACGGC TGAAGGTAGG GAGAGCTTGA AAATCTATCG CCAGGCTCTG 


4080 


GTGGCGGGTC 


TCCGGGGCGC CTCAAGACGG CCCACTAATT TGGCTAAGGT AAGAGAAGTG 


4140 


ATGCAGGGAC 


CGAATGAACC CCCCTCTGTT TTTCTTGAGA GGCTCTTGGA AGCCTTCAGG 


4200 


CGGTACACCC 


CTTTTGATCC CACCTCAGAG GCCCAAAAAG CCTCAGTGGC TTTGGCCTTT 


4260 


ATAGGACAGT 


CAGCCTTGGA TATTAGAAAG AAGCTTCAGA GACTGGAAGG GTTACAGGAG 


4320 


GCTGAGTTAC 


GTGATCTAGT GAAGGAGGCA GAGAAAGTAT ATTACAAAAG GGAGACAGAA 


4380 


GAAGAAAGGG 


AACAAAGAAA AGAGAGAGAA AGAGAGGAAA GGGAGGAAAG ACGTAATAAA 


4440 


CGGCAAGAGA 


AGAATTTGAC TAAGATCTTG GCTGCAGTGG TTGAAGGGAA AAGCAATACG 


4500 


GAAAGAGAGA 


GAGATTTTAG GAAAATTAGG TCAGGCCCTA GACAGTCAGG GAACCTGGGC 


4560 


AATAGGACCC 


CACTCGACAA GGACCAATGT GCATATTGTA AAGAAAGAGG ACACTGGGCA 


4620 


AGGAACTGCC 


CCAAGAAGGG AAACAAAGGA CCAAGGATCC TAGCTCTAGA AGAAGATAAA 


4680 


GATTAGGGGA 


GACGGGGTTC GGACCCCCTC CCCGAGCCCA GGGTAACTTT GAAGGTGGAG 


4740 


GGGCAACCAG 


TTGAGTTCCT GGTTGATACC GGAGCGAAAC ATTCAGTGCT ACTACAGCCA 


4800 


TTAGGAAAAC 


TAAAAGATAA AAAATCCTGG GTGATGGGTG CACAGGGCAA CAACAGTATC 


4860 


CATGGACTAC 


CCGAAGACAG TTGACTTGGG AGTGGGACGG GTAACCCACT CGTTTCTGGT 


4920 


CATACCTGAG 


TGCCCAGCAC CCCTCTTAGG TAGAGACTTA TTGACCAAGA TGGGAGCACA 


4980 


AATTTCTTTT 


GAACAAGGGA AACCAGAAGT GTCTGCAAAT AACAAACCTA TCACTGTGTT 


5040 


GACCCTCCAA 


TTAGATGACG AATATCGACT ATACTCTCCC CTAGTAAAGC CTGATCAAAA 


5100 


TATACAATTC 


TGGTTGGAAC AGTTTCCCCA AGCCTGGGCA GAAACCGCAG GGATGGGTTT 


5160 


GGCAAAGCAA 


GTTCCCCCAC AAGTTATTCA ACTGAAGGCC AGTGCCACAC CAGTGTCAGT 


5220 



I 



CAGACAGTAC CCCTTGAGTA AAGAAGCTCA AGAAGGAATT CGGCCGCATG TCCAAAGATT 5280 

AATCCAACAG GGCATCCTAG TTCCTGTCCA ATCTCCCTGG AATACTCCCC TGCTACCGGT 5340 

TAGAAAGCCT GGGACTAATG ACTATCGACC AGTACAGGAC TTGAGAGAGG TCAATAAACG 5400 

GGTGCAGGAT ATACAC CCAA CAGTCCCGAA CCCTTATAAC CTCTTGTGTG CTCTCCCACC 5460 

CCAACGGAGC TGGTATACAG TATTGGACTT AAAGGATGCC TTCTTCTGCC TGAGATTACA 5520 

CCCCACTAGC CAACCACTTT TTGCCTTCGA ATGGAGAGAT CCAGGTACGG GAAGAACCGG 5580 

GCAGCTCACC TGGACCCGAC TGCCCCAAGG GTTCAAGAAC TCCCCGACCA TCTTTGACGA 5640 

AGCCCTACAC AGAGACCTGG CCAACTTCAG GATCCAACAC CCTCAGGTGA CCCTCCTCCA 5700 

GTACGTGGAT GACCTGCTTC TGGCGGGAGC CACCAAACAG GACTGCTTAG AAGGCACGAA 5760 

GGCACTACTG CTGGAATTGT CTGACCTAGG CTACAGAGCC TCTGCTAAGA AGGCCCAGAT 5820 

TTGCAGGAGA GAGGTAACAT ACTTGGGGTA CAGTTTACGG GACGGGCAGC GATGGCTGAC 5880 

GGAGGCACGG AAGAAAACTG TAGTCCAGAT ACCGGCCCCA ACCACAGCCA AACAAATGAG 5940 

AGAGTTTTTG GGGACAGCTG GATTTTGCAG ACTGTGGATC CCGGGGTTTG CGACCTTAGC 6000 

AGCCCCACTC TACCCGCTAA CCAAAGAAAA AGGGGAATTC TCCTGGGCTC CTGAGCACCA 6060 

GAAGGCATTT GATGCTATCA AAAAGGCCCT GCTGAGCGCA CCTGCTCTGG CCCTCCCTGA 6120 

CGTAACTAAA CCCTTTACCC TTTATGTGGA TGAGCGTAAG GGAGTAGCCC GGGGAGTTTT 6180 

AACCCAAACC CTAGGACCAT GGAGAAGACC TGTCGCCTAC CTGTCAAAGA AGCTCGATCC 6240 

TGTAGCCAGT GGTTGGCCCA TATGCCTGAA GGCTATCGCA GCTGTGGCCA TACTGGTCAA 6300 

GGACGCTGAC AAATTGACTT TGGGACAAGA ATATAACTGT AATAGCCCCC CATGCATTGG 6360 

AGAACATCGT TCGGCAGCCC CCAGACCGAT GGATGACCAA CGCCCGCATG ACCCACTATC 6420 

AAAGCCTGCT TCTCACAGAG AGGGTCACGT TCGCTCCACC AACCGCTCTC AACCCTGCCA 6480 

CTCTTCTGCC TGAAGAGACT GATGAACCAG TGACTCATGA TTGCCATCAA CTATTGATTG 6540 

AGGAGACTGG GGTCCGCAAG GACCTTACAG ACATACCGCT GACTGGAGAA GTGCTAACCT 6600 

GGTTCACTGA CGGAAGCAGC TATGTGGTGG AAGGTAAGAG GATGGCTGGG GCGGCGGTGG 6660 

TGGACGGGAC CCGCACGATC TGGGCCAGCA GCCTGCCGGG AGGAACTTCA GCACAAAAGG 6720 

CTGAGCTCAT GGCCCTCACG CAAGCTTTGC GGCTGGCCGA AGGGAAATCC ATAAACATTT 6780 

ATACGGACAG CAGGTATGCC TTTGCGACTG CACACGTACA TGGGGCCATC TATAAACAAA 6840 

GGGGGTTGCT TACCTCAGCA GGGAGGGAAA TAAAGAACAA AGAGGAAATT CTAAGCCTAT 6900 

TAGAAGCCGT ACATTTACCA AAAAGGCTAG CTATTATACA CTGTCCTGGA CATCAGAAAG 6960 



CTAAAGATCT CATATCCAGA GGAAACCAGA TGGCTGACCG GGTTGCCAAG CAGGCAGCCC 
AGGGTGTTAA CCTTCTGCCT ATAATAGAAA TGCCCAAAGC CCCAGAACCC AGACGACAGT 
ACACCCTAGA AGACTGGCAA GAGATAAAAA AGATAGACCA TTCTCTGAGA CTCCGGAAGG 
GACCTGCTAT ACCTCAGATG GGAAGGAAAT CCTGCCCCAC AAAGAAGGGT TAGAATATGT 
CCAACAAGAT ACATCGTCTA ACCCACCTAG GAACTAAACA CCTGCAGCAG TTGGTCAGAA 
CATCCCCTTA TCATGTTCTG AGGCTACCAG GAGTGGCTGA CTCGGTGGTC AAACATTGTG 
TGCCCTGCCA GCTGGTTAAT GCTAATCCTT CCAGAATGCC TCCAGGGAAG AGACTAAGGG 
GAAGCCACCC AGGCGCTCAC TGGGAAGTGG ACTTCACTGA GGTAAAGCCG GCTAAATATG 
GAAACAAATA CCTATTGGTT TTTGTAGACA CCTTTTCAGG ATGGGTAGAG GCTTATCCTA 
CTAAGAAAGA GACTTCAACC GTGGTAGCTA AAAAAATACT GGAAGAAATT TTTCCAAGAT 
TTGGAATACC TAAGGTAATA GGGTCAGACA ATGGTCCAGC TTTTGTTGCC CAGGTAAGTC 
AGGGACTGGC CAAGATATTG GGGATTGATT GGAAACTGCA TTGTGCATAC AGACCCCAAA 
GCTCAGGACA GGTAGAGAGG ATGAATAGAA CCATTAAAGA GACCCTTACT AAATTGACCG 
CGGAGACTGG CGTTAATGAT TGGATAGCTC TCCTGCCCTT TGTGCTTTTT AGGGTTAGGA 
ACACCCCTGG ACAGTTTGGG CTGACCCCCT ATGAATTACT CTACGGGGGA CCCCCCCCAT 
TGGTAGAAAT TGCTTCTGTA CATAGTGCTG ATGTGCTGCT TTCCCAGCCT TTGTTCTCTA 
GGCTCAAGGC ACTTGAGTGG GTGAGACAAC GAGCGTGGAG GCAACTCCGG GAGGCCTACT 
CAGGAGGAGG AGACTTGCAG ATCCCACATC GTTTCCAAGT GGGAGATTCA GTCTACGTTA 
GACGCCACCG TGCAGGAAAC 
(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7333 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
CTACCCCTGC GTGGTGTACG ACTGTGGGCC CCAGCGCGCT TGGAATAAAA ATCCTCTTGC 
TGTTTGCATC AAGACCGCTT CTTGTGAGTG ATTTGGGGTG TCGCCTCTTC CGAGCCCGGA 
CGAGGGGGAT TGTTCTTTTA CTGGCCTTTC ATTTGGTGCG TTGGCCGGGA AATCCTGCGA 



CCACCCCTTA CACCCGAGAA CCGACTTGGA GGTAAAGGGA TCCCCTTTGG AACATATGTG 240 

TGTGTCGGCC GGCGTCTCTG TTCTGAGTGT CTGTTTTCGG TGATGCGCGC TTTCGGTTTG 300 

CAGCTGTCCT CTCAGACCGT AAGGACTGGA GGACTGTGAT CAGCAGACGT GCTAGGAGGA 360 

TCACAGGCTG CCACCCTGGG GGACGCCCCG GGAGGTGGGG AGAGCCAGGG ACGCCTGGTG 420 

GTCTCCTACT GTCGGTCAGA GGACCGAGTT CTGTTGTTGA AGCGAAAGCT TCCCCCTCCG 480 

CGGCCGTCCG ACTCTTTTGC CTGCTTGTGG AAGACGCGGA CGGGTCGCGT GTGTCTGGAT 540 

CTGTTGGTTT CTGTTTCGTG TGTCTTTGTC TTGTGCGTCC TTGTCTACAG TTTTAATATG 600 

GGACAGACAG TGACTACCCC CCTTAGTTTG ACTCTCGACC ATTGGACTGA AGTTAGATCC 660 

AGGGCTCATA ATTTGTCAGT TCAGGTTAAG AAGGGACCTT GGCAGACTTT CTGTGCCTCT 720 

GAATGGCCAA CATTCGATGT TGGATGGCCA TCAGAGGGGA CCTTTAATTC TGAAATTATC 780 

CTGGCTGTTA AGGCAATCAT TTTTCAGACT GGACCCGGCT CTCATCCTGA TCAGGAGCCC 84 0 

TATATCCTTA CGTGGCAAGA TTTGGCAGAA GATCCTCCGC CATGGGTTAA ACCATGGCTA 900 

AATAAACCAA GAAAGCCAGG TCCCCGAATC CTGGCTCTTG GAGAGAAAAA CAAACACTCG 960 

GCCGAAAAAG TCGAGCCCTC TCCTCGTATC TACCCCGAGA TCGAGGAGCC GCCGACTTGG 102 0 

CCGGAACCCC AACCTGTTCC CCCACCCCCT TATCCAGCAC AGGGTGCTGT GAGGGGACCC 1080 

TCTGCCCCTC CTGGAGCTCC GGTGGTGGAG GGACCTGCTG CCGGGACTCG GAGCCGGAGA 1140 

GGCGCCACCC CGGAGCGGAC AGACGAGATC GCGATATTAC CGCTGCGCAC CTATGGCCCT 1200 

CCCATGCCAG GGGGCCAATT GCAGCCCCTC CAGTATTGGC CCTTTTCTTC TGCAGATCTC 1260 

TATAATTGGA AAACTAACCA TCCCCCTTTC TCGGAGGATC CCCAACGCCT CACGGGGTTG 1320 

GTGGAGTCCC TTATGTTCTC TCACCAGCCT ACTTGGGATG ATTGTCAACA GCTGCTGCAG 1380 

ACACTCTTCA CAACCGAGGA GCGAGAGAGA ATTCTGTTAG AGGCTAAAAA AAATGTTCCT 1440 

GGGGCCGACG GGCGACCCAC GCAGTTGCAA AATGAGATTG ACATGGGATT TCCCTTGACT 1500 

CGCCCCGGTT GGGACTACAA CACGGCTGAA GGTAGGGAGA GCTTGAAAAT CTATCGCCAG 1560 

GCTCTGGTGG CGGGTCTCCG GGGCGCCTCA AGACGGCCCA CTAATTTGGC TAAGGTAAGA 1620 

GAGGTGATGC AGGGACCGAA CGAACCTCCC TCGGTATTTC TTGAGAGGCT CATGGAAGCC 1680 

TTCAGGCGGT TCACCCCTTT TGATCCTACC TCAGAGGCCC AGAAAGCCTC AGTGGCCCTG 1740 

GCCTTCATTG GGCAGTCGGC TCTGGATATC AGGAAGAAAC TTCAGAGACT GGAAGGGTTA 1800 

CAGGAGGCTG AGTTACGTGA TCTAGTGAGA GAGGCAGAGA AGGTGTATTA CAGAAGGGAG 1860 

ACAGAAGAGG AGAAGGAACA GAGAAAAGAA AAGGAGAGAG AAGAAAGGGA GGAAAGACGT 1920 



I 



GATAGACGGC AAGAGAAGAA TTTGACTAAG ATCTTGGCCG CAGTGGTTGA AGGGAAGAGC 1980 

AGCAGGGAGA GAGAGAGAGA TTTTAGGAAA ATTAGGTCAG GCCCTAGACA GTCAGGGAAC 2040 

CTGGGCAATA GGACCCCACT CGACAAGGAC CAGTGTGCGT ATTGTAAAGA AAAAGGACAC 2100 

TGGGCAAGGA ACTGCCCCAA GAAGGGAAAC AAAGGACCGA AGGTCCTAGC TCTAGAAGAA 2160 

GATAAAGATT AGGGGAGACG GGGTTCGGAC CCCCTCCCCG AGCCCAGGGT AACTTTGAAG 2220 

GTGGAGGGGC AACCAGTTGA GTTCCTGGTT GATACCGGAG CGGAGCATTC AGTGCTGCTA 2280 

CAAC C ATT AG GAAAACTAAA AGAAAAAAAA TCCTGGGTGA TGGGTGCCAC AGGGCAACGG 2340 

CAGTATCCAT GGACTACCCG AAGAACCGTT GACTTGGGAG TGGGACGGGT AACCCACTCG 2400 

TTTCTGGTCA TCCCTGAGTG CCCAGTACCC CTTCTAGGTA GAGACTTACT GACCAAGATG 2460 

GGAGCTCAAA TTTCTTTTGA ACAAGGAAGA CCAGAAGTGT CTGTGAATAA CAAACCCATC 2520 

ACTGTGTTGA CCCTCCAATT AGATGATGAA TATCGACTAT ATTCTCCCCA AGTAAAGCCT 2 580 

GATCAAGATA TACAGTCCTG GTTGGAGCAG TTTCCCCAAG CCTGGGCAGA AACCGCAGGG 2640 

ATGGGTTTGG CAAAGCAAGT TCCCCCACAG GTTATTCAAC TGAAGGCCAG TGCTACACCA 2700 

GTATCAGTCA GACAGTACCC CTTGAGTAGA GAGGCTCGAG AAGGAATTTG GCCGCATGTT 2760 

CAAAGATTAA TCCAACAGGG CATCCTAGTT CCTGTCCAAT CCCCTTGGAA TACTCCCCTG 2820 

CTACCGGTTA GGAAGCCTGG GACCAATGAT TATCGACCAG TACAGGACTT GAGAGAGGTC 2880 

AATAAAAGGG TGCAGGACAT ACACCCAACG GTCCCGAACC CTTATAACCT CTTGAGCGCC 2940 

CTCCCGCCTG AACGGAACTG GTACACAGTA TTGGACTTAA AAGATGCCTT CTTCTGCCTG 3000 

AGATTACACC CCACTAGCCA ACCACTTTTT ACCTTCGAAT GGAGAGATCC AGGTACGGGA 3060 

AGAACCGGGC AGCTCACCTG GACCCGACTG CCCCAAGGGT TCAAGAACTC CCCGACCATC 3120 

TTTGACGAAG CCCTACACAG GGACCTGGCC AACTTCAGGA TCCAACACCC TCAGGTGACC 3180 

CTCCTCCAGT ACGTGGATGA CCTGCTTCTG GCGGGAGCCA CCAAACAGGA CTGCTTAGAA 3240 

GGTACGAAGG CACTACTGCT GGAATTGTCT GACCTAGGCT ACAGAGCCTC TGCTAAGAAG 3300 

GCCCAGATTT GCAGGAGAGA GGTAACATAC TTGGGGTACA GTTTGCGGGG CGGGCAGCGA 3360 

TGGCTGACGG AGGCACGGAA GAAAACTGTA GTCCAGATAC CGGCCCCAAC CACAGCCAAA 3420 

CAAGTGAGAG AGTTTTTGGG GACAGCTGGA TTTTGCAGAC TGTGGATCCC GGGGTTTGCG 3480 

ACCTTAGCAG CCCCACTCTA CCCGCTAACC AAAGAAAAAG GGGGTTGCTT ACCTCAGCAG 3540 

GGAGGGAAAT AAAGAACAAA GAGGAAATTC TAAGCCTATT AGAAGCCTTA CATTTGCCAA 3600 

AAAGGCTAGC TATTATACAC TGTCCTGGAC ATCAGAAAGC CAAAGATCTC ATATCTAGAG 3660 



GG AAC C AG AT GGCTGACCGG GTTGCCAAGC AGGCAGCCCA GGCTGTTAAC CTTCTGCCTA 3720 

TAATAGAAAC GCCCAAAGCC CCAGAACCCA GACGACAGTA CACCCTAGAA GACTGGCAAG 3 780 

AGATAAAAAA GATAGACCAG TTCTCTGAGA CTCCGGAGGG GACCTGCTAT ACCTCATATG 3840 

GGAAGGAAAT CCTGCCCCAC AAAGAAGGGT TAGAATATGT CCAACAGATA CATCGTCTAA 3900 

CCCACCTAGG AACTAAACAC CTGCAGCAGT TGGTCAGAAC ATCCCCTTAT CATGTTCTGA 3 960 

GGCTACCAGG AGTGGCTGAC TCGGTGGTCA AACATTGTGT GCCCTGCCAG CTGGTTAATG 4020 

CTAATCCTTC CAGAATACCT CCAGGAAAGA GACTAAGGGG AAGCCACCCA GGCGCTCACT 4080 

GGGAAGTGGA CTTCACTGAG GTAAAGCCGG CTAAATACGG AAACAAATAT CTATTGGTTT 4140 

TTGTAGACAC CTTTTCAGGA TGGGTAGAGG CTTATCCTAC TAAAAAAGAG ACTTCAACCG 4200 

TGGTGGCTAA GAAAATACTG GAGGAAATTT TTCCAAGATT TGGAATACCT AAGGTAATAG 4260 

GGTCAGACAA TGGTCCAGCT TTCGTTGCCC AGGTAAGTCA GGGACTGGCC AAGATATTGG 432 0 

GGATTGATTG AAAACTGCAT TGTGCATACA GACCCCAAAG CTCAGGACAG GTAGAGAGGA 4380 

TGAATAGAAC CATTAAAGAG ACCCTTACCA AATTGACCAC AGAGACTGGC ATTAATGATT 4440 

GGATGGCTCT CCTGCCCTTT GTGCTTTTTA GGGTGAGGAA CACCCCTGGA CAGTTTGGGC 4500 

TGACCCCCTA TAAATTGCTC TACGGGGGAC CCCCCCCGTT GGCAGAAATT GCCTTTGCAC 4560 

ATAGTGCTGA TGTGCTGCTT TCCCAGCCTT TGTTCTCTAG GCTCAAGGCG CTCGAGTGGG 4620 

TGAGGCAGCG AGCGTGGAAG CAGCTCCGGG AGGCCTACTC AGGAGGAGAC TTGCAAGTTC 4680 

CACATCGCTT CCAAGTTGGA GATTCAGTCT ATGTTAGACG CCACCGTGCA GGAAACCTCG 4740 

AGACTCGGTA GAAGGGACCT TATCTCGTAC TTTTGACCAC ACCAACGGCT GTGAAAGTCG 4800 

AAGGAATCCC CTTAAGCTTC GCCTCCATCG CGTGGTTCCT TACTCTGTCA ATAACTCCTC 4860 

AAGTTAATGG TAAACGCCTT GTGGACAGCC CGAACTCCCA TAAACCCTTA TCTCTCACCT 4920 

GGTTACTTAC TGACTCCGGT ACAGGTATTA ATATTAACAG CACTCAAGGG GAGGCTCCCT 4980 

TGGGGACCTG GTGGCCTGAA TTATATGTCT GCCTTCGATC AGTAATCCCT GGTCTCAATG 5040 

ACCAGGCCAC ACCCCCCGAT GTACTCCGTG CTTACGGGTT TTACGTTTGC CCAGGACCCC 5100 

CAAATAATGA AGAATATTGT GGAAATCCTC AGGATTTCTT TTGCAAGCAA TGGAGCTGCA 5160 

TAACTTCTAA TGATGGGAAT TGGAAATGGC CAGTCTCTCA G CAAG AC AG A GTAAGTTACT 5220 

CTTTTGTTAA CAATCCTACC AGTTATAATC AATTTAATTA TGGCCATGGG AGATGGAAAG 5280 

ATTGGCAACA GCGGGTACAA AAAGATGTAC GAAATAAGCA AATAAGCTGT CATTCGTTAG 5340 

ACCTAGATTA CTTAAAAATA AGTTTCACTG AAAAAGGAAA ACAAGAAAAT ATTCAAAAGT 5400 



t 



GGGTAAATGG TATATCTTGG GGAATAGTGT ACTATGGAGG CTCTGGGAGA AAGAAAGGAT 546 0 

CTGTTCTGAC TATTCGCCTC AGAATAGAAA CTCAGATGGA ACCTCCGGTT GCTATAGGAC 5520 

CAAATAAGGG TTTGGCCGAA CAAGGACCTC CAATCCAAGA ACAGAGGCCA TCTCCTAACC 5580 

CCTCTGATTA CAATACAACC TCTGGATCAG TCCCCACTGA GCCTAACATC ACTATTAAAA 5640 

CAGGGGCGAA ACTTTTTAGC CTCATCCAGG GAGCTTTTCA AGCTCTTAAC TCCACGACTC 5700 

CAGAGGCTAC CTCTTCTTGT TGGCTTTGCT TAGCTTCGGG CCCACCTTAC TATGAGGGAA 5760 

TGGCTAGAGG AGGGAAATTC AATGTGACAA AGGAACATAG AGACCAATGT ACATGGGGAT 5820 

CCCAAAATAA GCTTACCCTT ACTGAGGTTT CTGGAAAAGG CACCTGCATA GGGATGGTTC 5880 

CCCCATCCCA CCAACACCTT TGTAACCACA CTGAAGCCTT TAATCGAACC TCTGAGAGTC 5940 

AATATCTGGT ACCTGGTTAT GACAGGTGGT GGGCATGTAA TACTGGATTA ACCCCTTGTG 6000 

TTTCCACCTT GGTTTTCAAC CAAACTAAAG ACTTTTGCGT TATGGTCCAA ATTGTCCCCC 6060 

GGGTGTACTA CTATCCCGAA AAAGCAGTCC TTGATGAATA TGACTATAGA TATAATCGGC 6120 

CAAAAAGAGA GCCCATATCC CTGACACTAG CTGTAATGCT CGGATTGGGA GTGGCTGCAG 6180 

GCGTGGGAAC AGGAACGGCT GCCCTAATCA CAGGACCGCA ACAGCTGGAG AAAGGACTTA 6240 

GTAACCTACA TCGAATTGTA ACGGAAGATC TCCAAGCCCT AGAAAAATCT GTCAGTAACC 63 00 

TGGAGGAATC CCTAACCTCC TTATCTGAAG TGGTTCTACA GAACAGAAGG GGGTTAGATC 6360 

TGTTATTTCT AAAAGAAGGA GGGTTATGTG TAGCCTTAAA AGAGGAATGC TGCTTCTATG 6420 

TAGATCACTC AGGAGCCATC AGAGACTCCA TGAGCAAGCT TAGAGAAAGG TTAGAGAGGC 64 80 

GTCGAAGGGA AAGAGAGGCT GACCAGGGGT GGTTTGAAGG ATGGTTCAAC AGGTCTCCTT 6540 

GGATGACCAC CCTGCTTTCT GCTCTGACGG GGCCCCTAGT AGTCCTGCTC CTGTTACTTA 6600 

CAGTTGGGCC TTGCTTAATT AATAGGTTTG TTGCCTTTGT TAGAGAACGA GTGAGTGCAG 6660 

TCCAGATCAT GGTACTTAGG CAACAGTACC AAGGCCTTCT GAGCCAAGGA GAAACTGACC 6720 

TCTAGCCTTC CCAGTTCTAA GATTAGAACT ATTAACAAGA CAAGAAGTGG GGAATGAAAG 6780 

GATGAAAATG CAACCTAACC CTCCCAGAAC CCAGGAAGTT AATAAAAAGC TCTAAATGCC 6840 

CCCGAATTCC AGACCCTGCT GGCTGCCAGT AAATAGGTAG AAGGTCACAC TTCCTATTGT 6900 

TCCAGGGCCT GCTATCCTGG CCTAAGTAAG ATAACAGGAA ATGAGTTGAC TAATCGCTTA 6960 

TCTGGATTCT GTAAAACTGA CTGGCACCAT AGAAGAATTG ATTACACATT GACAGCCCTA 7020 

GTGACCTATC TCAACTGCAA TCTGTCACTC TGCCCAGGAG CCCACGCAGA TGCGGACCTC 7080 

CGGAGCTATT TTAAAATGAT TGGTCCACGG AGCGCGGGCT CTCGATATTT TAAAATGATT 7140 



GGTCCATGGA GCGCGGGCTC TCGATATTTT AAAATGATTG GTTTGTGACG CACAGGCTTT 7200 

GTTGTGAACC CCATAAAAGC TGTCCCGATT CCGCACTCGG GGCCGCAGTC CTCTACCCCT 7260 

GCGTGGTGTA CGACTGTGGG CCCCAGCGCG CTTGGAATAA AAATCCTCTT GCTGTTTGCA 7320 

TCAAAAAAAA AAA 7333 
(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 8132 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

GCGTGGTGTA CGACTGTGGG CCCCAGCGCG CTTGGAATAA AAATCCTCTT GCTGTTTGCA 60 

TCAAGACCGC TTCTCGTGAG TGATTAAGGG GAGTCGCCTT TTCCGAGCCT GGAGGTTCTT 120 

TTTGCTGGTC TTACATTTGG GGGCTCGTCC GGGATCTGTC GCGGCCACCC CTAACACCCG 180 

AGAACCGACT TGGAGGTAAA AAGGATCCTC TTTTTAACGT GTATGCATGT ACCGGCCGGC 240 

GTCTCTGTTC TGAGTGTCTG TTTTCAGTGG TGCGCGCTTT CGGTTTGCAG CTGTCCTCTC 300 

AGGCCGTAAG GGCTGGGGGA CTGTGATCAG CAGACGTGCT AGGAGGATCA CAGGCTGCTG 360 

CCCTGGGGGA CGCCCCGGGA GGTGAGGAGA GCCAGGGACG CCTGGTGGTC TCCTACTGTC 420 

GGTCAGAGGA CCGAATTCTG TTGCTGAAGC GAAAGCTTCC CCCTCCGCGA CCGTCCGACT 480 

CTTTTGCCTG CTTGTGGAAG ACGTGGACGG GTCACGTGTG TCTGGATCTG TTGGTTTCTG 540 

TTTTGTGTGT CTTTGTCTTG TGTGTCCTTG TCTACAGTTT TAATATGGGA CAGACGGTGA 600 

CGACCCCTCT TAGTTTGACT CTCGACCATT GGACTGAAGT TAAATCCAGG GCTCATAATT 660 

TGTCAGTTCA GGTTAAGAAG GGACCTTGGC AGACTTTCTG TGTCTCTGAA TGGCCGACAT 720 

TCGATGTTGG ATGGCCATCA GAGGGGACCT TTAATTCTGA GATTATCCTG GCTGTTAAAG 780 

CAGTTATTTT TCAGACTGGA CCCGGCTCTC ATCCCGATCA GGAGCCCTAT ATCCTTACGT 840 

GGCAAGATTT GGCAGAGGAT CCTCCGCCAT GGGTTAAACC ATGGCTGAAT AAGCCAAGAA 900 

AGCCAGGTCC CCGAATTCTG GCTCTTGGAG AGAAAAACAA ACACTCGGCT GAAAAAGTCA 960 

AGCCCTCTCC TCATATCTAC CCCGAGATTG AGGAGCCACC GGCTTGGCCG GAACCCCAAT 1020 



CTGTTCCCCC ACCCCCTTAT CTGGCACAGG GTGCCGCGAG GGGACCCTTT GCCCCTCCTG 1080 

GAGCTCCGGC GGTGGAGGGA CCTGCTGCAG GGACTCGGAG CCGGAGGGGC GCCACCCCGG 114 0 

AGCGGACAGA CGAGATCGCG ACATTACCGC TGCGCACGTA CGGCCCTCCC ACACCGGGGG 1200 

GCCAATTGCA GCCCCTCCAG TATTGGCCCT TTTCTTCTGC AGATCTCTAT AATTGGAAAA 1260 

CTAACCATCC CCCTTTCTCG GAGGATCCCC AACGCCTCAC GGGGTTGGTG GAGTCCCTTA 1320 

TGTTCTCTCA CCAGCCTACT TGGGATGATT GTCAACAGCT GCTGCAGACA CTCTTCACAA 1380 

CCGAGGAGCG AGAGAGAATT CTATTAGAGG CTAGAAAAAA TGTTCCTGGG GCCGACGGGC 1440 

GACCCACGCG GTTGCAAAAT GAGATTGACA TGGGATTTCC CTTAACTCGC CCCGGTTGGG 1500 

ACTACAACAC GGCTGAAGGT AGGGAGAGCT TGAAAATCTA TCGCCAGGCT CTGGTGGCGG 1560 

GTCTCCGGGG CGCCTCAAGA CGGCCCACTA ATTTGGCTAA GGTAAGAGAA GTGATGCAGG 1620 

GACCGAATGA ACCCCCCTCT GTTTTTCTTG AGAGGCTCTT GGAAGCCTTC AGGCGGTACA 1680 

CCCCTTTTGA TCCCACCTCA GAGGCCCAAA AAGCCTCAGT GGCTTTGGCC TTTATAGGAC 1740 

AGTCAGCCTT GGATATTAGA AAGAAGCTTC AGAGACTGGA AGGGTTACAG GAGGCTGAGT 1800 

TACGTGATCT AGTGAAGGAG GCAGAGAAAG TATATTACAA AAGGGAGACA GAAGAAGAAA 1860 

GGGAACAAAG AAAAGAGAGA GAAAGAGAGG AAAGGGAGGA AAGACGTAAT AAACGGCAAG 1920 

AGAAGAATTT GACTAAGATC TTGGCTGCAG TGGTTGAAGG GAAAAGCAAT ACGGAAAGAG 1980 

AGAGAGATTT TAGGAAAATT AGGTCAGGCC CTAGACAGTC AGGGAACCTG GGCAATAGGA 2 040 

CCCCACTCGA CAAGGACCAA TGTGCATATT GTAAAGAAAG AGGACACTGG GCAAGGAACT 2100 

GCCCCAAGAA GGGAAACAAA GGACCAAGGA TCCTAGCTCT AGAAGAAGAT AAAGATTAGG 2160 

GGAGACGGGG TTCGGACCCC CTCCCCGAGC CCAGGGTAAC TTTGAAGGTG GAGGGGCAAC 2220 

CAGTTGAGTT CCTGGTTGAT ACCGGAGCGA AACATTCAGT GCTACTACAG CCATTAGGAA 2280 

AACTAAAAGA TAAAAAATCC TGGGTGATGG GTGCCACAGG GCAACAACAG TATCCATGGA 2340 

CTACCCGAAG AACAGTTGAC TTGGGAGTGG GACGGGTAAC CCACTCGTTT CTGGTCATAC 2400 

CTGAGTGCCC AGCACCCCTC TTAGGTAGAG ACTTATTGAC CAAGATGGGA GCACAAATTT 2460 

CTTTTGAACA AGGGAAACCA GAAGTGTCTG CAAATAACAA ACCTATCACT GTGTTGACCC 2520 

TCCAATTAGA TGACGAATAT CGACTATACT CTCCCCTAGT AAAGCCTGAT CAAAATATAC 2580 

AATTCTGGTT GGAACAGTTT CCCCAAGCCT GGGCAGAAAC CGCAGGGATG GGTTTGGCAA 2640 

AGCAAGTTCC CCCACAAGTT ATTCAACTGA AGGCCAGTGC CACACCAGTG TCAGTCAGAC 2700 

AGTACCCCTT GAGTAAAGAA GCTCAAGAAG GAATTCGGCC GCATGTCCAA AGATTAATCC 2760 



AACAGGGCAT CCTAGTTCCT GTCCAATCTC CCTGGAATAC TCCCCTGCTA CCGGTTAGAA 2820 

AGCCTGGGAC TAATGACTAT CGACCAGTAC AGGACTTGAG AGAGGTCAAT AAACGGGTGC 2880 

AGGATATACA CCCAACAGTC CCGAACCCTT ATAACCTCTT GTGTGCTCTC CCACCCCAAC 294 0 

GGAGCTGGTA TACAGTATTG GACTTAAAGG ATGCCTTCTT CTGCCTGAGA TTACACCCCA 3 000 

CTAGCCAACC ACTTTTTGCC TTCGAATGGA GAGATCCAGG TACGGGAAGA ACCGGGCAGC 3060 

TCACCTGGAC CCGACTCCCC CAAGGGTTCA AGAACTCCCC GACCATCTTT GACGAAGCCC 3120 

TACACAGAGA CCTGGCCAAC TTCAGGATCC AACACCCTCA GGTGACCCTC CTCCAGTACG 3180 

TGGATGACCT GCTTCTGGCG GGAGCCACCA AACAGGACTG CTTAGAAGGC ACGAAGGCAC 3240 

TACTGCTGGA ATTGTCTGAC CTAGGCTACA GAGCCTCTGC TAAGAAGGCC CAGATTTGCA 3300 

GGAGAGAGGT AACATACTTG GGGTACAGTT TGCGGGACGG GCAGCGATGG CTGACGGAGG 3360 

CACGGAAGAA AACTGTAGTC CAGATACCGG CCCCAACCAC AGCCAAACAA ATGAGAGAGT 3420 

TTTTGGGGAC AGCTGGATTT TGCAGACTGT GGATCCCGGG GTTTGCGACC TTAGCAGCCC 3480 

CACTCTACCC GCTAACCAAA GAAAAAGGGG AATTCTCCTG GGCTCCTGAG CACCAGAAGG 3540 

CATTTGATGC TATCAAAAAG GCCCTGCTGA GCGCACCTGC TCTGGCCCTC CCTGACGTAA 3600 

CTAAACCCTT TACCCTTTAT GTGGATGAGC GTAAGGGAGT AGCCCGGGGA GTTTTAACCC 3660 

AAACCCTAGG ACCATGGAGA AGACCTGTCG CCTACCTGTC AAAGAAGCTC GATCCTGTAG 3720 

CCAGTGGTTG GCCCATATGC CTGAAGGCTA TCGCAGCTGT GGCCATACTG GTCAAGGACG 3 78 0 

CTGACAAATT GACTTTGGGA CAGAATATAA CTGTAATAGC CCCCCATGCA TTGGAGAACA 3 840 

TCGTTCGGCA GCCCCCAGAC CGATGGATGA CCAACGCCCG CATGACCCAC TATCAAAGCC 3 900 

TGCTTCTCAC AGAGAGGGTC ACGTTCGCTC CACCAGCCGC TCTCAACCCT GCCACTCTTC 3960 

TGCCTGAAGA GACTGATGAA CCAGTGACTC ATGATTGCCA TCAACTATTG ATTGAGGAGA 4020 

CTGGGGTCCG CAAGGACCTT ACAGACATAC CGCTGACTGG AGAAGTGCTA ACCTGGTTCA 4080 

CTGACGGAAG CAGCTATGTG GTGGAAGGTA AGAGGATGGC TGGGGCGGCG GTGGTGGACG 4140 

GGACCCGCAC GATCTGGGCC AGCAGCCTGC CGGAAGGAAC TTCAGCACAA AAGGCTGAGC 4200 

TCATGGCCCT CACGCAAGCT TTGCGGCTGG CCGAAGGGAA ATCCATAAAC ATTTATACGG 4260 

ACAGCAGGTA TGCCTTTGCG ACTGCACACG TACATGGGGC CATCTATAAA CAAAGGGGGT 4320 

TGCTTACCTC AGCAGGGAGG GAAATAAAGA ACAAAGAGGA AATTCTAAGC CTATTAGAAG 4380 

CCGTACATTT ACCAAAAAGG CTAGCTATTA TACACTGTCC TGGACATCAG AAAGCTAAAG 4440 

ATCTCATATC CAGAGGAAAC CAGATGGCTG ACCGGGTTGC CAAGCAGGCA GCCCAGGGTG 4500 



TTAACCTTCT GCCTATAATA GAAATGCCCA AAGCCCCAGA ACCCAGACGA CAGTACACCC 4 560 

TAGAAGACTG GCAAGAGATA AAAAAGATAG ACCAGTTCTC TGAGACTCCG GAAGGGACCT 4620 

GCTATACCTC AGATGGGAAG GAAATCCTGC CCCACAAAGA AGGGTTAGAA TATGTCCAAC 4680 

AGATACATCG TCTAACCCAC CTAGGAACTA AACACCTGCA GCAGTTGGTC AGAACATCCC 4 740 

CTTATCATGT TCTGAGGCTA CCAGGAGTGG CTGACTCGGT GGTCAAACAT TGTGTGCCCT 4800 

GCCAGCTGGT TAATGCTAAT CCTTCCAGAA TGCCTCCAGG GAAGAGACTA AGGGGAAGCC 4860 

ACCCAGGCGC TCACTGGGAA GTGGACTTCA CTGAGGTAAA GCCGGCTAAA TACGGAAACA 4920 

AATACCTATT GGTTTTTGTA GACACCTTTT CAGGATGGGT AGAGGCTTAT CCTACTAAGA 4980 

AAGAGACTTC AACCGTGGTG GCTAAAAAAA TACTGGAAGA AATTTTTCCA AGATTTGGAA 5040 

TACCTAAGGT AATAGGGTCA GACAATGGTC CAGCTTTTGT TGCCCAGGTA AGTCAGGGAC 5100 

TGGCCAAGAT ATTGGGGATT GATTGGAAAC TGCATTGTGC ATACAGACCC CAAAGCTCAG 5160 

GACAGGTAGA GAGGATGAAT AGAACCATTA AAGAGACCCT TACTAAATTG ACCGCGGAGA 5220 

CTGGCGTTAA TGATTGGATA GCTCTCCTGC CCTTTGTGCT TTTTAGGGTT AGGAACACCC 5280 

CTGGACAGTT TGGGCTGACC CCCTATGAAT TACTCTACGG GGGACCCCCC CCATTGGTAG 534 0 

AAATTGCTTC TGTACATAGT GCTGACGTGC TGCTTTCCCA GCCTTTGTTC TCTAGGCTCA 54 00 

AGGCACTTGA GTGGGTGAGA CAACGAGCGT GGAGGCAACT CCGGGAGGCC TACTCAGGAG 5460 

GAGGAGACTT GCAGATCCCA CATCGTTTCC AAGTGGGAGA TTCAGTCTAC GTTAGACGCC 5520 

ACCGTGCAGG AAACCTCGAG ACTCGGTGGA AGGGCCCTTA TCTCGTACTT TTGACCACAC 5580 

CAACGGCTGT GAAAGTCGAA GGAATCTCCA CCTGGATCCA TGCATCCCAC GTTAAACCGG 5640 

CGCCACCTCC CGATTCGGGG TGGAAAGCCG AAAAGACTGA AAATCCCCTT AAGCTTCGCC 5700 

TCCATCGCGT GGTTCCTTAC TCTGTCAATA ACCTCTCAGA CTAATGGTAT GCGCATAGGA 5760 

GACAGCCTGA ACTCCCATAA ACCCTTATCT CTCACCTGGT TAATTACTGA CTCCGGCACA 5820 

GGTATTAATA TCAACAACAC TCAAGGGGAG GCTCCTTTAG GAACCTGGTG GCCTGATCTA 5880 

TACGTTTGCC TCAGATCAGT TATTCCTAGT CTGACCTCAC CCCCAGATAT CCTCCATGCT 5940 

CACGGATTTT ATGTTTGCCC AGGACCACCA AATAATGGAA AACATTGCGG AAATCCCAGA 6000 

GATTTCTTTT GTAAACAATG GAACTGTGTA ACCTCTAATG ATGGATATTG GAAATGGCCA 6060 

ACCTCTCAGC AGGATAGGGT AAGTTTTTCT TATGTCAACA CCTATACCAG CTCTGGACAA 6120 

TTTAATTACC TGACCTGGAT TAGAACTGGA AGCCCCAAGT GCTCTCCTTC AGACCTAGAT 6180 

TACCTAAAAA TAAGTTTCAC TGAGAAAGGA AAACAAGAAA ATATCCTAAA ATGGGTAAAT 6240 



GGTATGTCTT GGGGAATGGT ATATTATGGA GGCTCGGGTA AACAACCAGG CTCCATTCTA 6300 

ACTATTCGCC TCAAAATAAA CCAGCTGGAG CCTCCAATGG CTATAGGACC AAATACGGTC 6360 

TTGACGGGTC AAAGACCCCC AACCCAAGGA CCAGGACCAT CCTCTAACAT AACTTCTGGA 6420 

TCAGACCCCA CTGAGTCTAA CAGCACGACT AAAATGGGGG CAAAACTTTT TAGCCTCATC 6480 

CAGGGAGCTT TTCAAGCTCT TAACTCCACG ACTCCAGAGG CTACCTCTTC TTGTTGGCTA 6540 

TGCTTAGCTT CGGGCCCACC TTACTATGAA GGAATGGCTA GAAGAGGGAA ATTCAATGTG 6600 

ACAAAAGAAC ATAGAGACCA ATGCACATGG GGATCCCAAA ATAAGCTTAC CCTTACTGAG 6660 

GTTTCTGGAA AAGGCACCTG CATAGGAAAG GTTCCCCCAT CCCACCAACA CCTTTGTAAC 6720 

CACACTGAAG CCTTTAATCA AACCTCTGAG AGTCAATATC TGGTACCTGG TTATGACAGG 6780 

TGGTGGG CAT GTAATACTGG ATTAACCCCT TGTGTTTCCA CCTTGGTTTT TAACCAAACT 6840 

AAAGATTTTT GCATTATGGT CCAAATTGTT CCCCGAGTGT ATTACTATCC CGAAAAAGCA 6900 

ATCCTTGATG AATATGACTA CAGAAATCAT CGACAAAAGA GAGAACCCAT ATCTCTGACA 6960 

CTTGCTGTGA TGCTCGGACT TGGAGTGGCA GCAGGTGTAG GAACAGGAAC AGCTGCCCTG 7020 

GTCACGGGAC CACAGCAGCT AGAAACAGGA CTTAGTAACC TACATCGAAT TGTAACAGAA 7080 

GATCTCCAAG CCCTAGAAAA ATCTGTCAGT AACCTGGAGG AATCCCTAAC CTCCTTATCT 7140 

GAAGTAGTCC TACAGAATAG AAGAGGGTTA GATTTATTAT TTCTAAAAGA AGGAGGATTA 7200 

TGTGTAGCCT TGAAGGAGGA ATGCTGTTTT TATGTGGATC ATTCAGGGGC CATCAGAGAC 7260 

TCCATGAACA AGCTTAGAGA AAGGTTGGAG AAGCGTCGAA GGGAAAAGGA AAGTACTCAA 7320 

GGGTGGTTTG AGGGATGGTT CAACAGGTCT CTTTGGTTGG CTACCCTACT TTCTGCTTTA 7380 

ACAGGACCCT TAATAGTCCT CCTCCTGTTA CTCACAGTTG GGCCATGTAT TATTAACAAG 7440 

TTAATTGCCT TCATTAGAGA ACGAATAAGT GCAGTCCAGA TCATGGTACT TAGACAACAG 7500 

TACCAAAGCC CGTCTAGCAG GGAAGCTGGC CGCTAGCTCT ACCAGTTCTA AGATTAGAAC 7560 

TATTAACAAG AGAAGAAGTG GGGAATGAAA GGATGAAAAT ACAACCTAAG CTAATGAGAA 7620 

GCTTAAAATT GTTCTGAATT CCAGAGTTTG TTCCTTATAG GTAAAAGATT AGGTTTTTTG 7680 

CTGTTTTAAA ATATGCGGAA GTAAAATAGG CCCTGAGTAC ATGTCTCTAG GCATGAAACT 7740 

TCTTGAAACT ATTTGAGATA ACAAGAAAAG GGAGTTTCTA ACTGCTTGTT TAGCTTCTGT 7800 

AAAACTGGTT GCGCCATAAA GATGTTGAAA TGTTGATACA CATATCTTGG TGACAACATG 7860 

TCTCCCCCAC CCCGAAACAT GCGCAAATGT GTAACTCTAA AACAATTTAA ATTAATTGGT 7920 

CCACGAAGCG CGGGCTCTCG AAGTTTTAAA TTGACTGGTT TGTGATATTT TGAAATGATT 7980 



GGTTTGTAAA GCGCGGGCTT TGTTGTGAAC CCCATAAAAG CTGTCCCGAC TCCACACTCG 
GGGCCGCAGT CCTCTACCCC TGCGTGGTGT ACGACTGTGG GCCCCAGCGC GCTTGGAATA 
AAAATCCTCT TGCTGTTTGC ATCAAAAAAA AA 
(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 
TGCCTAGAGA CATGTACTC 
(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 
CCTCTTCTAG CCATTCCTTC A 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
TCGAGACTCG GTGGAAGGGC CC 
(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
GGGCCCTTCC ACCGAGTCTC GA 
(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
ACCTGGATCC ATGCATCCCA CG 
(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
CGTGGGATGC ATGGATCCAG GT 
(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
GGCGCCACCT CCCGATTCGG 
(2) INFORMATION FOR SEQ ID NO: 11: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 
CCGAATCGGG AGGTGGCGCC 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 
TCCCCTTAAG CTTCGCCTCC 
(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 
GGAGGCGAAG CTTAAGGGGA 
(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 
AAAAGCACAA AGGGCAGGAG AGC 
(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 
GCTCTCCTGC CCTTTGTGCT TTT 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 
CCTTTAGGAA CCTGGTGGCC 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 
GGCCACCAGG TTCCTAAAGG 
(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 



(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 
CCCCCAGATA TCCTCCATGC 
(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19 
GCATGGAGGA TATCTGGGGG 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii> MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 
GCAGTTTCCA ATCAATCCCC AA 
(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21 
TTGGGGATTG ATTGGAAACT GC 



(2) INFORMATION FOR SEQ ID NO: 22: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
. (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22 
TTTATGTTTG CCCAGGACCA CCA 
(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 
TGGTGGTCCT GGG CAAACAT AAA 
(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24 
GGGAGGTGGC GCCGGCTTAA CGT 
(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 



ACGTTAAGCC GGCGCCACCT CCC 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 
CCCCCAACCC AAGGACCAGG ACCA 
(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27 
TGGTCCTGGT CCTTGGGTTG GGGG 
(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 

GCAGCACGAC TAAAATGGGG GC 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29 
GCCCCCATTT TAGTCGTGCT GC 
(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30 
CCCCCATCCC ACCAACACCT 
(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31 
AGGTGTTGGT GGGATGGGGG 
(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32 



TCTCCCCCAC CCCGAAACAT 
(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33 
ATGTTTCGGG GTGGGGGAGA 
(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34 
AGCCAAGAAA GCCAGGTCCC CGAA 
(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35 
TTCGGGGACC TGGCTTTCTT GGCT 
(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36 
AGGCTCTGGT GGCGGGTCTC C 
(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37 
GGAGACCCGC CACCAGAGCC T 
(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 
CCGCAGGGAT GGGTTTGGCA 
(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39 
TGCCAAACCC ATCCCTGCGG 
(2) INFORMATION FOR SEQ ID NO: 40: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40 
GCTCACCTGG ACCCGACTGC CC 
(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41 
GGGCAGTCGG GTCCAGGTGA GC 
(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42 
GTTTACGGGA CGGGCAGCGA TGGC 
(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43 
GCCATCGCTG CCCGTCCCGT AAAC 
(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44 
TGGCTGGGGC GGCGGTGGTG GACGGG 
(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45 
CCCGTCCACC ACCGCCGCCC CAGCCA 
(2) INFORMATION FOR SEQ ID NO: 46: 

(i). SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46 
GCCCAAAGCC CCAGAACCCA GACG 
(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 



(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47 
CGTCTGGGTT CTGGGGCTTT GGGC 
(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48 
GATGAACAGG CAGACATCTG 
(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49 
CGCTTACAGA CAAGCTGTGA 
(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50 
AGAACAAAGG CTGGGAAGC 



(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51 
ATAGGAGACA GCCTGAACTC 
(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52 
GGACCATTGT CTGACCCTAT 
(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53 
GTCAACACCT ATACCAGCTC 
(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54 



CATCTGAGGT ATAGCAGGTC 

(2) INFORMATION FOR SEQ ID NO: 55: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55 
GCAGGTGTAG GAACAGGAAC 
(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56 
ACCTGTTGAA CCATCCCTCA 
(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57 

CGAATGGAGA GATCCAGGTA 

(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58 
CCTGCATCAC TTCTCTTACC 
(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59 
TTGCCTGCTT GTGGAATACG 
(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60 
CAAGAGAAGA AGTGGGGAAT G 
(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61 



CACAGTCGTA CACCACGCAG 



(2) INFORMATION FOR SEQ ID NO:62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62 
GGGAGACAGA AGAAGAAAGG 
(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63 
CGATAGTCAT TAGTCCCAGG 
(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64 
TGCTGGTTTG CATCAAGACC G . 
(2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65 
GTCGCAAAGG CATACCTGCT 
(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66 
ACAGAGCCTC TGCTAAGAAG 
(2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LEwGIH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67: 
GCAGCTGTTG ACAATCATC 
(2) INFORMATION FOR SEQ ID NO: 68: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 
TATGAGGAGA GGGCTTGACT 
(2) INFORMATION FOR SEQ ID NO: 69: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69 
AGCAGACGTG CTAGGAGGT 
(2) INFORMATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70 
TCCTCTTGCT GTTTGCATC 
(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71 
CAGACACTCA GAACAGAGAC 
(2) INFORMATION FOR SEQ ID NO: 72: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72 
ACATCGTCTA ACCCACCTAG 
(2) INFORMATION FOR SEQ ID NO: 73: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73 
CTCGTTTCTG GTCATACCTG A 
(2) INFORMATION FOR SEQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74 
GAGTACATCT CTCTAGGCA 



